F. meningosepticum has occasionally been isolated from adults, chiefly from debilitated patients (King, 1959; Madruga et al, 1970) , and from the genitals of adult patients of both sexes suspected of gonococcal infection (Olsen and Ravn, 1971) , but the authors in the latter report did not consider that the strains played a pathogenic role. Werthamer and Weiner (1972) reported a case of subacute bacterial endocarditis, caused by F. meningosepticum, in a patient with rheumatic heart disease.
This account reports two cases of F. meningosepticum infection, one in Botswana in 1969 and the other in a patient in the UK in 1970 who was probably infected in Bangladesh.
Received for publication 19 July 1973. Case Reports CASE 1 A man aged 19 years from the village of Thamaga in Botswana was admitted to hospital in stupor with epistaxis and a temperature of 102°F (38-9°C). Although initially there was no neck rigidity, lumbar puncture was performed and yielded a clear sterile fluid under normal pressure. The patient's haemoglobin was 27 % and he received a transfusion of 2 pints of blood. Typhoid fever was suspected so treatment with chloramphenicol was begun. However, no organisms were grown from a blood culture and a Widal test did not indicate a Salmonella infection.
In the next few days his temperature rose at times to 105°F (40 6°C) and he developed neck rigidity.
A sulphonamide was given and chloramphenicol continued. He showed a tendency towards bleeding and this was treated with prednisone and he was given repeated blood transfusions. Lumbar puncture repeated on the ninth dayafter admission, when neck rigidity was marked, showed a turbid fluid from which F. meningosepticum was isolated. The organism was resistant to a wide range of antibiotics but sensitive to novobiocin. He did not respond to ampicillin treatment and was given neomycin intrathecally and intramuscularly. The meningeal symptoms improved but neomycin had to be discontinued due to swelling and haematomata at the injection sites. His tendency to bleed continued with epistaxis and bleeding from the mucous membranes of the mouth and eyes. Marrow and blood smears taken on the 28th day showed aplastic anaemia. He was then treated with oral novobiocin but failed to 747 S. P. Lapage (1968) . Base compositions (% GC) were calculated from melting temperatures in 0-15 M NaCl with 0-015 M Na3 citrate pH 7 0, by the relation % GC = 2A44 Tm-169-0.
The organisms were non-motile, Gram-negative rods which measured 1-3 , by 0-6-0-8 ,t with parallel sides and rounded ends. The colonies on nutrient agar after 24 hours at 37°C were circular, 0-5-2-0 mm in diameter, entire, low convex, opaque, smooth and shiny; they were not pigmented within 24 hr, but a pale-yellow coloration was evident after three to four days at room temperature. Pigment production was not enhanced on casein agar, egg-yolk agar or blood agar on which medium beta-haemolysis was not seen although after a few days some greenish coloration and clearing took place. The strains all grew aerobically at 22, 30, and 37°C, but did not grow at 44°C, while growth under anaerobic conditions was poor.
The strains gave positive results in the following tests: presence of catalase and of cytochromeoxidase, gelatin liquefaction, casein digestion, production of phosphatase, hydrogen-sulphide and beta-galactosidase, growth on MacConkey's agar, and peptonization of purple milk. Weak production of indole was demonstrated after five days in nutrient broth culture by extraction with xylene and the addition of Ehrlich's reagent. Glucose was utilized by oxidation in the 0-F test and acid was produced from maltose, mannitol, and lactose in the same medium.
Both field strains and NCTC 10016 partially digested Loeffler's serum within 14 days, but NCTC 10585 did not. The strains were sensitive to chloramphenicol (50 j,g), erythromycin (10 ,ug), nalidixic acid (30 ,tg), novobiocin (5 ,ug), and tetracycline (50 ,ug) but resistant to ampicillin (25 jug), nitrofurantoin (200 jug), penicillin G (1-5 units), polymyxin B (100 units), streptomycin (25 ,ug), and sulphafurazole (500 ,ug). The strain from case 1 gave a positive slide and tube agglutination with antiserum to serotype A and the strain from case 2 with antiserum to serotype B. No reactions were given by these field strains with other F. meningosepticum antisera.
The DNA base compositions fell within the narrow range of 36'6 to 37-6% GC (NCTC 10016, 37-6%; NCTC 10585, 36-6%; strains 1 and 2, 37 4%) and are similar to the values for this species reported by Mitchell, Hendrie, and Shewan (1969) .
Discussion
Case 1 provided the first known strain of F. meningosepticum to be isolated in Botswana and case 2 the first infection with this organism to be reported from Bangladesh, where the infection was probably acquired. Greaves (1966) reported two strains of Flavobacterium from clinical material in England, but neither were shown conclusively to be F. meningosepticum nor proved to be pathogenic in the patients concerned.
In the newborn, Flavobacterium meningosepticum infections may result in septicaemia and meningitis with a high case-fatality rate; however, the organism may be found in the nose and throat of healthy newborn babies during epidemics of meningitis due to F. meningosepticum (Brody et al, 1958; Cabrera Flavobacterium meningosepticum from cases of meningitis in Botswana and England and Davis, 1961) . The organism is common in the hospital environment and may be found in water (Olsen, 1969) .
In adults, infection appears rarely; King, in a personal communication to Olsen, Frederiksen, and Siboni (1965) stated that only four of 68 strains which she examined were isolated from adults. Adult infections appear usually to be mild. King (1959) reported a 69-year-old woman, who had meningitis caused by F. meningosepticum but recovered. Olsen et al (1965) and Olsen (1967a, b) described 10 adult patients who were accidentally infected, either by contaminated anaesthetic apparatus or by the intravenous injection of drugs contaminated with F. meningosepticum. The patients developed bacteraemia of short durationwith pyrexia butallrecovered spontaneously. In the case of endocarditis due to F. meningosepticum described by Werthamer and Weiner (1972) , the patient, a drug addict, -recovered.
Case 1, described in this report, was that of an adult who died with F. meningosepticum meningitis, but this was probably only a complication of a severe underlying aplastic anaemia of unknown cause.
Strains of F. meningosepticum are usually resistant to a wide range of antibiotics. The poor therapeutic response to those antibiotics to which strains are sensitive in vitro may possibly be due to low concentrations of antibiotics in the cerebrospinal fluid, and therefore intrathecal antibiotics may be indicated in F. meningosepticum meningitis. The choice of antibiotic depends on the individual strain and its ability to cross the blood-brain barrier.
Although no cases of F. meningosepticum meningitis have been reported in the UK, there seems no a priori reason why they might not appear, and case 2 draws attention to the possibility of imported infection. In view of the gravity of the infection, this possibility should be kept in mind.
